Compound 1 was obtained as colorless oil. The positive ESI-MS showed quasimolecular ion peaks at m/z 391 [M + H] + and 803 [2M + Na] + , indicating a molecular weight of 390. The molecular formula of 1 was determined to be C 24 H 38 O 4 from the HR-ESI-MS ion peak at m/z 413.2659 [M + Na] + (calcd 413.2662), and 1 H and 13 C NMR spectroscopic data. The low-field part of the 1 H NMR spectrum (Table 1) indicated the presence of four olefinic protons at  7.734, 7.726, 7.628, and 7.620 (d, J = 5.6 Hz) . The high-field region of the spectrum showed two oxygenated methylenes at  4.229 (4H, m), two methines at  1.681 (2H, m), eight methylenes at  1.392-1.423 (8H, m), and four methyl groups at  0.961 (6H, t, J = 7.5 Hz) and 0.932 (6H, t, J = 7.5 Hz). The 13 C NMR spectrum showed two quaternary carbons at  169.23 and 133.59, and two methine carbons at  132.37 and 129.86, which suggested an oxygenated furan ring. Figure 1 : The structure of compound 1. -6, 8, 12 C-6, 8, 9, 12, 13 8, 8' 1.421 m 31.60 t H-7, 9 C-6, 7 9, 9' 1.392 m 30.12 t H-8, 10 C-10 10, 10' 1.395 m 24.04 t H-9, 11 C-9, 11 11, 11' 0.932 t (7.5) 14.45 q H-10 C-9, 10 12, 12 ' 1.423 m 24.92 t H-7, 13 C-6, 7, 8, 13 13, 13' 0.961 t (7.5) 11.44 q H-12 C-7, 12 a 400 MHz, CD 3 OD; chemical shifts in ppm relative to TMS; coupling constant (J) in Hz. b 100 MHz, CD 3 OD; multiplicity was established from DEPT data.
terminal methyl carbons at  14.45 and 11.44, which were derived from the alkoxy moiety. Based on the ESI-MS, compound 1 was proved as a dimer of a furan derivative. The 2-ethyl-hexyloxy moiety was established unambiguously by 1 H-1 H COSY, HMQC and HMBC experiments, in which long-range correlations were observed not only between H-7 ( 1.681) and five carbons (C-6, C-8, C-9, C-12 and C-13), but also between H-11 ( 0.932) and two carbons (C-9 and C-10). Moreover, the long-range correlations between the oxygenated methylene H-6, 6' ( 4.229) and oxygenated quaternary olefin carbons C-5, 5' ( 169.23) indicated that 2-ethyl-hexyloxy was substituted at C-5 and C-5' of each furan ring. The two furan rings were linked at C-2 and C-2' by a C-C bond, because the olefin methine signals at  7.734 and 7.726 (H-3, 3') showed cross peaks with a quaternary olefin carbon at  133.59 (C-2, 2') by J2 and J3 correlation. Consequently, compound 1 was identified as 5,5'-di (2- coupling constants of either 5.6 Hz or 5.6 and 3.3 Hz. In fact, the peak of H-4 (H-3) was not completely overlapped by H-4' (H-3') of the furan because of a steric effect. Therefore, the aromatic protons of the furan should be assigned as four doublet peaks with a coupling constant of 5.6 Hz, respectively.
Fourteen known compounds were also isolated, including nine nucleosides, uracil (2), uridine (3), 2'-deoxyuridine (4), 2'-deoxyinosine (5), guanosine (6), 2'-deoxyguanosine (7), thymidine (8), adenosine (9), 2'-deoxyadenosine (10); three amino acid tryptophan (11), phenylalanine (12), and tyrosine (13); and two dopamine anologues, N-acetylnoradrenaline (14), and its dimer, trans-2-(3',4'dihydroxyphenyl)-3-acetylamino-7-(N-acetyl-2''-amino-ethylene)-1,4-benzodioxane (15) Extraction and isolation: C. cicadae (2 kg) was extracted 3 times with 70% aqueous acetone at room temperature (3  10 L). The solvent was evaporated under reduced pressure to 1 L and filtered through celite. The filtrate was concentrated in vacuo to yield 65 g of a gummy residue. This was dissolved in 400 mL water, and subjected to MCI gel CHP 20P ( [1.0 L, MeCOMe] . Fraction 2 (6.4 g) was chromatographed on Toyopearl HW-40F (6  60 cm) using water as eluent to obtained 6 fractions 2A-2F (eluent volume: 200 mL/fraction). Fraction 2C (0.3 g) was further purified by MCI gel CHP 20P (5  40 cm, eluted with H 2 O30% MeOH) and Cosmosil 75 C 18 -OPN (4  30 cm, eluted with H 2 O30% MeOH) to give 13 (26 mg). Fraction 3 (5.8 g) was chromatographed on Toyopearl HW-40F (6  60 cm) using water as eluent to obtained 5 fractions 3A-3E (eluent volume: 200 mL/fraction). Fraction 3C (0.8 g) was purified by MCI gel CHP 20P (5  40 cm, eluted with 10-50% MeOH) and Cosmosil 75 C 18 -OPN (4  30 cm, eluted with H 2 O50% MeOH) to give 3 (10 mg), 4 (15 mg), 5 (6 mg), 6 (11 mg), 7 (8 mg), and 9 (25 mg). Fraction 4 (6.2 g) was chromatographed on Toyopearl HW-40F (6  60 cm) using water as eluent to obtained 6 fractions 4A-4F (eluent volume: 200 mL/fraction). Fraction 4C (0.8 g) was further purified by MCI gel CHP 20P (5  40 cm, eluted with 20-60% MeOH) and Cosmosil 75 C 18 -OPN (4  30 cm, eluted with H 2 O60% MeOH) to give 2 (6 mg), 8 (9 mg), 10 (18 mg), 11 (45 mg), 12 (30 mg) and 14 (6 mg) . Fraction 8 (6.8 g) was chromatographed on LH-20 (4  200 cm) using methanol as eluent to obtained 6 fractions 8A-8F (eluent volume: 200 mL/fraction). Fraction 8C (0.4 g) was subjected to CC on silica gel to give 1 (15 mg) and 15 (11 mg). ( 
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